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rCF.2 mutants into two eel 1 lines, rrurine fibroblast: L sells ana human 
erytr.ro leukemic K5 52 ceils, Pnenctypie analysis of these expressed outar: 
reverie i roar 1; Tne C3d, g- and EBV-binaing sites are found in the two 
amir: terminal SCRs of CR2 , 2] expression of SCRs 3 and 4 is 
further required for high affinity binding to soluble cress-linked C3d,g, 
:i tne i.nt raoyt oplasir.ic comain of CR2 is not required for 

r':o,g as well as for E3V infection of ceils, 4; monoclonal antr- 
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AB rA.mar. complement receptor type 2 

( f A l 1 2 1 ) is tne cellular receptor for Epstein-Barr virus ( EBV ) , a human 
t error virus. The N-rerminal two short consensus repeats RBOR1-50R2/ of 
tne receptor interact v;itn tne EBV glycoprotein gp350/ 22 C and also with 
tne natural 0221 ligand C3u. Here the authors present the crystal 
,vni't'.;re o>f one 0D21 SIN. 1 - SO 22 fragment" in the aosenre of iigarid and 
demonstrate that it is able to bind EBV. Based on a functional anal, of 
wild- type and mutant CD2 1 and mol . modeling, the authors 
identity a lively regi on tor- EBV attachment and demonstrate that this 
rtoim is not involved in tne interaction with Old. A comparison with tne 
previously oetd. structure of 0B21 S0R1-SSR2 m complex with 03d shows 
tnat, in ootn oases, 0021 as sumes compact V-shaped con f ormat i ons . 
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S"FO-SOf.2 Roberta "e, su tcps 4- i nc -infractions hotwppr, oh f =. fwp n r.rv, A - ^-rp 
not specific. Tne authors present evidence that the V-shaped conformation 
is ir.au red oy degl ycos y 1 at ion of tne protein, and that physiol. 
g iy otsy l.at i on of OTA: I. would result in a more extended conformation, 
perhaps with addni. epitopes for 03d binding. 
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Structure :: complement receptor 2 
Xichael; Chen, Xiaojiang S. 
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TA English 

CC I:-4 ( Immun ochemisc ry ; 

fleet: :n cros s -re ferer.ee ; s ) : 7 5 
A3 Complement receptor 2 CR2 . ' , 

ioiidgirig the innate ana adaptive i immune systerts. CR2 legends 
include complement C3d and Epstem-5arr virus glycoprotein 350/220. 
describe the x-ray structure of this CR2 

domain in c:nplex with C3d at 2.0 angstroms. The structure reveals 
extensive main chain interactions between C3d and only one short cor 
repeat (SCR} of CR2 anu substantial SCR sode-side packing. 

interact i :>ns in this protein family ana reveal potential t ar get si tt 
mol . di'ug design. 
ST crystal structure complement C3d CR2 receptor complex 
IT Structure-activity relationship 

(comlement recept or CR2-binding; of complement C3d) 
IT Structure-activity relationship 

(complement C Bd-bincing ; of complement receptor 
2) 

IT Crystal structure 

(crystal structure' of complement receptor 

2 in co'inplex with its Old ligand) 
IT Hydrogen bond 

Molecular association 

1 i n L t l -a c i- 1'- 'ii el complement receptor 2 
with cvmo'I^m^r: . : Cod) 

IT Complement receptors 
KL : ?FT' { Pro-pert :es ) 

[type 2, complex with complement C3d; 
crystal structure of complement receptor 

2 in complex with its Cod ligand) 

(crystal structure of complement receptor 

2 ^ r- /j.^m^, 1 i v i,,U Hi ^_ — c C a Q _L 1 O a r ' '"1 '■ 

F,L : 3PR ( 3i olog i.o:al process) ; BSC 'Biological study, unclassi f red) ; 
! Inter ictr on of complement receptor 2 
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Receptor Type 2 (CR2 CCIl) and 
Interact i ens with It.? Riga no C3dg 
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CC l:-4 ( Iinmunt cneiuist r y ) 

AB Human complement receptor type 2 ( 

CR2, SDil) is a cell s:;rf .^re receptor that binds three distinct 



i tne 

■£ - - -i- ■ 



SCR; domains. Here, we 



ligands ( complement c:<:i, Hps t em-3arr virus gp350/220. 
low-affinity IcH receptor < :C2 3) via tne h-termmal 

r in,r 'I'^r. re comb: nont :' rv - ~^ CR2 ' ; y o: i s one. 2CC 

1-15 domains we re express ed in high yield in Pichia pastcris and 
ioaculoviras, resp. CD spectroscopy ^-w^c that CR2 SCR 1-2 
i:: opt or p i:j3esc-*=d ^ . i •= : a . -snee t secondary structure with a melting temt 
Msinc surface piasmcn resonance, kinetic parameters fo: 
oc/u CR2 SCR I-,.-, or tne rull-lenctn SCR 1-13 



~ d i n z 
f CR2 i 



CR2. Cnext ecteli, , he 
S C F. 1-13 f* ~) rm. w _i r e c 1 r 
tne S3R 1-2 : . mains a ' 
CR2 and that: re- ■duni 
iCluoot t!i- ability - r CR2 G'SR 1-.. t .. • o 

licani. Studies or trie nH u. : mo : s : 



1-1 • n : + h CR2 



of CR2 22r. 1-2 jare mol. w:s. if 1 ,1, on 

t n o t ^:reea c 2 c s e 1 y w : : r. its sec u e r. o e - d e r o v e .;: mol . w t . t , • ) 

eiart - r-5iaue linker between tne two SCR acrr.air.s ana may ir.riuence the 
linker lonformaticn ana one assccn. c: Old ana CR2 SOR 1-^ ir.t: 

two OOF 1 , domains in CR2 3 OF. 1-2 is highly extended in so in. 

F.L : BRF: i Bit 1 iococal pr::e = s) ; EST (Biological study, unclassi f led' ; ?RP 
■; Proper : i es ) ; BIOL (Biological study); FROO (Process) 

complement receptor type 2 \ 

CR2/O0^ii and int.eri:tioris with 03ag ana v;ith; 
IT Conformation 

iprc:em; soi-r. . structure of the recombinant N-termiioai pair of shor 
co nsens us /conx dement repeat domains of complement 
receptor type 2 (CR2'0B2 1) ana 
int eract ions with Oldg) 
IT Molecular association 
Molecular modeling 
Secondary structure 
.beta. -Sheet 

consensus '' :on: lement r epeat domain,:; of complement 
receptor type 2 (CR2 / OB21) and 

interactions with Oldg) 
IT Complement receptors 

F.L : BPP ( Bi r.l r,g: .-el process!; BSU {Biological st^dv, ukclabs i 2 led j ; t-rtt- 
f ?r op"=- r *■ i ^ s i ; R-IoL ( Rtoo Oo i; i. ca 1 study); cRooO (riooorbS) 
'type 2; :;oin. strut tore of the i e comb in ant 

N-terminal pa i r of snort consensus /complement repeat domains of 
complement receptor type 2 ( 

CR2/OB21) and interactions with C3dg} 
IT £ 2 91 2- complement clog 

F.L : BOB (Biological process); BSU (Biological study, unclassified); FRF 

iso in. structure ot the recombinant N-terminal oair of short 
: o no : n: us m..^~:iL-uo recent domains -.7 complement 
receptor type 2 OR/ ' coo 

ir.t er act ions with Olco) 

F.L : RTF. idio rj^uoai process;; B3R ; Ri o 1 ogical study, unclassified) ; BRr 

0 onsensus ,■ ace m I_emeni repeat domains 07 complement 
receptor type 2 ;CR2 0B21) and 
interactions with Oldg and with: 
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The structural 
type 2 CR2, CI 



oar. ant? c 
hi me rao 



: : complement receptor 



CR2 



; n-CR2 



vurna j 



The role of complement receptor 2 

I > K: 52 oelis :ransfec:ed with CR2 ::ns:ruc:s, where the 
C3d-rinding site of CR2 (SCR1-2; was replaced with the 4-SCR 
vactitia virus ccrr.pl eir.ent centre! protein ■ VCP ; , or truncation : 
thereof, and {2 ) COS cells transrected with wi id- type ; wt ) CR2, 

systems. Tnus, tne VCP-CR2 enimera naa an iC3 binding 
efficiency of 11.4 , compared to wtCR2, and a relative A? activ 



o 3 •:■ . 



he t run oat ior. mutants beina inactive. Of the CR2 



itlu t. a 



^P.*; - 3 ) anc NC 



. u u u _ 



near normal iC; binding. XB ; . DELTA . SCR3- 6 j ana ?? ;. DELTA . SCR3 -mid 
were inactive in o t n assays. Tne authors conclude that, while 1C3 
binding 1 0' CR2 via ^ : T.i-4 is essentia^ :or /-.r activation., one 
efficiency o.f C: deposition also depends on the midpcrticn of CR2 

ST CR2 receptor short consensus repeat complement C3 
IT Complement 

p.L : BAC (Biological activity or effected', except adverse); B?R 
p-ro-cess); BTU ( 3 i od o ? i :al stucy, unclassified); BIOL (Biological study); 
PBOC i Prc-o:ess ) 

(alternative pathway; role of complement receptor 
2 \CR2) shirt o onsen sus repeats in binding of 
r omt 1. erne rot it': ■ o firm an alternative pathway r ver-i ase ) 
IT Structure-activity relationship 

(c t'lTipl emo no - a cz i vat ing; role of complement receptor 
2 f CR2.) shirt ooocsensus repeats in binding of 
come lenient l.C: to i o rm an alternative patnway convert asej 
IT Protein motifs 

(sho-rt consensus repeats; role of complement receptor 
2 { CR2 ) shirt consensus repeats in binding of 
complement iC: to firm an alternative pathway convert ase) 
IT Complement receptors 

P.L: BAC (Biological aooivity or effector, except aoiverse); BPE (Biologies 
p-rocess); BTU iBiolo^ioai study, unclassified); BIOL (Biological study); 

( type 2 * r i ■ J e ~' f complement 

receptor 2 CR2 , snort consensus reoeats in 

I T ^-zy'^-ld-'-*, C" mr 1 -=-me n t C 3 i 

(Biological, stuiiy); PEoC (Process; 
(role of complement receptor 2 { 

CR2 ) srort cor sens a.: repeats in binding of complement iC3 to 
form an alternative pathway convert ase- : 

PL: BCU (Biological study, unclassified;; yPi: oTetarciio formation;; :• : o 

■role ol complement receptor 2 

1 orm an dit^rruruve pathway • :/o-: ' 




1998:701309 HCAPLjS / 
)K 130:65005 

o : r.ser.sus repeat = 1 and 1 of complement receptor 
type 2 (CR2; CD21) 

13 3: c dinoer , Wolfc-nii M.; 3 chwendinoe r , Michael G.; 3enoch, Jurger.; Koer. 
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::.ctit;;: far Hygiene, University of Innsbruck, Innsbruck, Austria 
30 l:-urnal of Iiununjl ogy ( : C 3: ; , 161 [9], 4 6 04-461 C 
COI'EN : 11' I HA:; I33N: Jj11-17c7 

33 . :-4 ( Irrjnccnoch^mi s t ry ) 

Ah To allow for a better cna ract eri zat ion of the ligand binding structures o: 
human complement receptor type 2 ( 

CR2 ; 0331 ) , At- ii^v-r ..all i ait IgOI . «.appa . mouse rmaD, t ^'6 , 

da: i;;0:uieiH. : efficiently with binding of comp lenient Ccdg and EBV to 

CR2 . In con tract to ntAb 0?:3 7, the only wel 1 -char a ct er i zed mAb 

with similar spe ci f i c i c y , mAb FES blocked binding of sol. C3dg or 

particles carrying multiple copies of surface-bound Cidg to CR2 

or induced complete removal cf these ligands from the receptor. In vitro 

33 V infection of 3 1 ympnccytes , on the other hand, was abrogated by mAbs 

ana 1 KB 7 with similar cose-res pen ce characteristics. As 038 was shew: 
to reccgnice a dis continuous opi n-pr, a serve? of ■: ve r 1. ap puocj peptides 
derived from 3031 snd -2 and immobilized on i: 1 =^ = ? - r eened v u.r. 



1 - p 



(jj-z:r;\MO _ 0^, rOCateQ OOtW^ 



the twe :u-. unct.s, reacted most mt en = ^ v - _ : , . ..-v. ^ ■= 4 -^-r.. ^-^ , 

factor H SCr.s, a three-dimensional model of 3CR1 and 



native or: 



• ::.pi ' - : : : : n u : : . ; • : • ■: ■ : ' complement 

receptor 2 

/Ail i r : 1 i f er mT. i ;. u • 



tec.veen s:.::: :::".s-:.su.f r -Treats 1 c. : ^ complement 
receptor type 2 



complement 
receptor type 2 it : oi u v;i *. h 
IT Molecular association 

Protein sequences 

Simul it ion and Modeling, oicl :g:.:al 
Tertiary structure 

s:i:t: consensus repeats 1 ana 2 of complement 
receptor type 2 

IT Eeptiies, ^biological stuaies 

process); BBU (Biological study, unclassified); 3PN 'Synthetic 

prep a r at ion ; ; BIOL (Biological study!; BF.EF (Preparation;; TROT !?rcoess' 

' 3 j;a *r ^ i t a ^ i o " of c o m d 1 e m e r ■ ^~ T 3 d o b i n d i n a *~ o recess formed dec w e e n 

sr.: r: consensus repeats I and 2 :: complement 

receptor type 2 ) 

( ^ c a *~ e r i 2' a t i o "~ of o '^mp 1 em e n t c i d g r i ^ d i — o to r e o e s s t O' r roe o o o o w e e n 
sr.: r: consensus repeats 1 ana 2 of complement 
receptor type 2 in relation to recognition 
by; 

IT Epitopes 

firmed between short consensus repeats I ana 2 of complement 
receptor type 2 ) 

■mappina; characterization of complement 03dg hi r.di nq to recess formed 
between short consensus repeats 1 and 2 of complement 
receptor type 2 ) 

IT Human nor pes virus 4 

■ m : no i io.ial Ig Clog inhibition or z ce^r trans r ormat ion ny) 
IT Tr ati.: f i'i 1 ±oi i , neoplastic 

■mjno-ioriai Ig to C3dg inhibition of E ceil transformed by Epstein-Barr 
v i r us ) 

IT Structure-activity relationship 

■ pepc ide-bi riding ; characterization of complement C3dg binding to recess 
formed between short consensus repeats 1 and 2 of complement 
receptor type 2 ! 

TT B cell ( lymphocyte ■ 

j d betv.'een shirt censorious repeats 1 and 2 ~f complement 



igc&p tor ty^ts 2 , 
Quaternary structure 



t w e en short e c n s c n s u :: r e p e a t s 1 a n d 2 o f c omp 1 emen t 
receptor type 2 ; 
Repeat motifs (protein) 



be 
r€ 



nc- r ■ 



for me a between short consensus repea * s ; a^d 2 id complement 
receptor type 2 
Complement receptors 



(type 2; 



complement receptor type 2 



receptor type 2 , 



: complement 



RE: BAC (Biological aotivi: 
prcces.? ) ; BSU ; 5 i c iogi ca 1 ; 
creoarat.ion) ; BIOL iBioIccA 



a a v erse, ; or k 



receptor type 2 



i g binding to recess 
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X-ray crystal structure :: ..' • . : : a 

C3 fragment anti iigand :cr complement receptor 
2 

Nagar, Bnisnan; Jones, Russell G.; liefehcacn, Russell J.; Isenman, Lavid 
E . ; Eini , Taxes M . 

Department 3io onemiscry , Molecular Medical Generics, university Toronto, 
Toronto, 33, Mo 3 1AB, Car.. 

Soience (V.Rasn in a : on, T. 1'.; ; 1 9 R 5 ; , 2SC<5i67R, ll^'-HSl 
203ER: SHEAR; 133R: 1 G r C - - 1 o 

American Association ror tne Advancement or Scierice 

Journal 

Engl isn 

11-4 { I mmun-j chemistry } 

Section oross-re ference ( s ; : 75 

Activation anc cava Rent attcohme.it ■■: ecrrp cement component C \ r o pathogen 
as tne key ^tep in complement -mediated nose defense. Adoni . , the 
ant i gen-oouud 3Aa fragment interacts witn complement 
receptor 2 (CR2; also known as 2321} on 3 

cells and thereby contributes to tne initiation of an acquired numeral 
response. Tne x-ray crystal structure of 

human C3d solved at 2.0 angstroms resoin. reveals an . alpha .-. alpha . 
barrel wi:n one residues respond ibie ror thioester formation and covalent 
attachment at one end and an aoidic pocket at the other. The structure 
support? a imooe 1 whereby toe toansitiO'h of native C'\ to its functionally 
active state .involves the disruption .of a complementary domain interface 
and pr-vicec insight itito the masis for the interaction between C3d and 
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wsuld t-r necessary fsr these sites to form a single patch for iC3b binding 
oh CR2 . 
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Express irn cf human complement receptor 2 

CR2 , 1D21, :?:i,g/EBV receptor) is devel ::pr.er.:al 2y restricted en 
hum in B 1 vtmoh ccyt e s to sells cf the Ia.te _ cre end nature staues . 



rremrraree , in:: m r. cr.vas cu lar extrase I i dar fluid sites. To begin to 

understand tr.e mecn in Isms that control both tissue specific ana 3 ceil 

de ve 1 : pmeri t i 1 restriction cf CR2 expression, we nave cloned ana 

characterize} one CR2 promoter upstream of a single apparent 

t r ins or ipt i so i 1 initiation site. Within this region are sequences with 

s i :m i f i o a r A : iciinu" y t s pc e v i o a s _ y : r. a r ac t e r i z e u TA iS, Sri, G r — 2 , 

A?- 1- like, a;id Ig ennancer E motif DNA protein binding sites, in addit: 

t: airecc ana i.nverted repeats. Significant regions of identity are als 

f : und between CR2 promoter sequences and those of the CD23 

promoter, another protein whose expression is development ally restricts 

on B cells. Tne CR2 promoter will direct transcription cf the 

reporter ::ene cnlorampreni col acylcrars f erase wan en transiently transfer 

orcmoter for a human 3 cell protein wooce expression is developmental i\ 

:-r : ^Uo:or. cr CR2 trer.e expression an .. .1; lean to significant 

in-ights mt _• c he mol e cu i.ar mechanisms sy which B ceils mature and are 

activate:}. 
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iuOice CR2 cFNA j lone ana determined ::.e exon-intrcn cocao i za t r en 
of the gene encoding it. Together they predict a form of mouse CR2 
highly identical to tne It short, consensus repeat form of human 
CR2 . St rong similarities in genomic organ! cat ton ana exon-i rotten 
;junot Ions indicate that this mouse gene and human CR2 are 
evolutionary homelogues. A polyclonal raccot anti-mouse CR2 

fusion protein, 3FN-I, was prepared. ERN-i immunoprec ipi t a t es cands of 155 
Oj 161 <oa under nonreduoinq conditions in mouse CR2 expressing 
B ceil lines. In mouse spleen a doublet of 1.15 -;Ta and 190 kDa under 
monred^oing ana 1 r" 5 and 215 kZa under reducing conditions is recognized by 
inotnn of:i"e o if 1 1 1 1 i on ana Western blot analysis. Staphylococcus aureus 71 
protease maps ■:< f these two proteins show many shared bands. Crossed 
iirm uriopre o it i t = t 1 on us in:; BP.M-1 and "59, a y u. e v i o -W I y described mAb 
reported to identify tne 19o-<Da mouse oR^. and a smaller 150-kDa protein, 
in :;ic^tes- that both antibodies react with the same proteins. Therefore, by 
using BRN-1 we have now linked the genetic mouse CR2 to its 

functional, biochemically oha raster i zed gene product. The observation that 
BRK-1 also recognizes a second 190- -:3a mouse protein defined functionally 
as a horn: Rogue of human CR1, and t.hst these proteins nave very similar 
peptide maps, provides strong evidence that these two proteins are 
expressed by a single mouse CR2 T-. : transcription unit. 
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u, g/E37 receptor :CR2 
s IT 1 i n ^ a o i d r e n e a ^ s ' ' a 1 i e d s o r o 

ir.: ra:y:c pias^i : domain. Functions of CR2 include binding the 

n una n ~ . ^mr < i ^ m e n t c emp ^ n e rot C ■ d c w ri e n it is c o v a I e n 1 1 v attached t c targets 

or oross-Iinkea in the fluid phase. In addition, CR2 binds the 

i;:o:cir.-rarr virus (EEY ■ a no mediates internaiizati.cn of E3V and 

sun sequent infection -of ceils. In order to explore functional roles of one 

of CR2, wo hate :rei.:ea truncates CR2 <rCR2) mutants 

b~a roi ng serial deletions of ext racyt cplasmic SCRs and also the 

i.ut r a cy:c pdasrrd c tail. We then ;: taoLy trans fee tea these rCR2 nut ants into 

cells. Enenctypic analysis of these expressed mutants revealed that i; The 
o ;c, u- and EBV-binding sites are found on tne two amino-terminai SCRs of 
CR2, 2) expression of SCEs and 4 is further required for high 
affinity binding to soluble cross -linked C3d,g, 2) tne int ra cytoplasmic 
domain of CR2 is no: reguireo: for bonding C3u,g or E37 rout, is 

infection of cells, 4! iroonooolonai anti-CR2 antibodies with 

s i it. b i a r a c t i v i. t i e s re a c t wi t h s i n g .1 e wide I y separated epitopes, and 5 ) no 
functional roles can yet be -clearly assigned to SCRs 5-15, as rCR2 mutants 
no: containing these SCEs show no major differences from wild-typo rCR2 ih 
binding O'T i not rnai i z i wg cil^s-i rnKed C3d, g or mediating EBY binding and 
in f e \ on . 
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